
® 



Europatsches Patentamt 
European Patent Office 
Office europeen des brevets 



® Publication number: 



0 367 825 

A1 



© 



EUROPEAN PATENT APPLICATION 
published in accordance with Art. 
158(3) EPC 



0 Application number: 88905443.3 

@ Date of filing: 17.06.88 

@ International application number: 
PCT/JP88/00602 

@ International publication number: 
WO 88/10213 (29.12.88 88/28) 



® Int. Ci.S: B65C 9/24 



® Priority: 17.06.87 JP 149137/87 


® Applicant: Terumo Kabushiki Kaisha 


No. 44-1, Hatagaya 2-chome Shibuya-ku 


® Date of publication of application: 


Tokyo 151(JP) 


16.05.90 Bulletin 90/20 


0 Inventor: lUIRI, Takao 




@ Designated Contracting States: 


Terumo Kabushiki Kaisha 2440, Ohmlya 


BE DE FR GB IT 


Fujinomiya-shi Shizuoka 418(JP> 




Inventor: SAKAKIYAMA, Shojl 




Terumo Kabushiki Kaisha 2440, Ohmiya 




Fu]lnomlya-shi Shizuoka 418(JP) 




0 Representative: Joly, Jean-Jacques et at 




CABINET BEAU DE LOMENIE 55, rue 




d'Amsterdam 




F-75008 Paris(FR) 



0 LABEL BONDING DIE FOR FLEXIBLE ARTICLES. 



@ This invention relates to a label bonding die for 
flexible articles wlierein the die has a label adhesion 
surface, regular or irregular corrugations are formed 
on substantially the entire surface of the label adhe- 
JJTJsion surface and suction ports encompassed by the 
^protaiding portions of the corrugations are also 
informed on the label adhesion surface. When this die 
^is used, a label having a bonding film one of the 
^surfaces of which is coated with a thermosensitive 
rs adhesive is heated so that the label can be bonded 
uniformly to the surface of flexible articles with high 
bonding power. . 
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DIE FOR ATTACHING LABEL TO FLEXIBLE ARTICLE 

BACKGROUND OF THE INVENTION 
[Field of the Invention] 

This invention relates to a die for the attachment 
of a label to the surface of an article. More particularly, 
this invention relates to a die for heating a label provided 
on one surface thereof with an adhesive layer and attaching 
the heated label uniformly and tightly to the surface of a 
flexible article. 
[Description of the Prior Art] 

The flexible containers such as blood bags and 
transfusion bags by nature require attachment to their 
surface of a label displaying the kind, attributes, etc. of 
their contents. To date, the practice of preparing a 
pressure-sensitive label provided with an adhesive layer 
capable of exhibiting viscosity at normal room temperature 
and attaching this pressure-sensitive label fast to such 
flexible articles as the flexible containers mentioned above 
has prevailed. The pressure-sensitive label so attached to 
the surface has tended to peel off spontaneously or to be 
readily peeled off intentionally because the adhesive force 
of the pressure-sensitive label of this nature is generally 
weak and the viscous force of the adhesive layer is 
deteriorated by aging. When the label indicating the blood 
type (the ABO system, the pH system, etc.) and attached to 
the blood bag, for example, happens to be peeled off or 
intentionally or accidentally replaced by other label, there 
arises the possibility that incompatibility of blood type 
will occur at the time of transfusion and a serious accident 
such as fatality on the part of a patient subjected to 
transfusion will ensue. The use of the pressure-sensitive 
label of this, nature, therefore, can not be called very 
adequate. 

Recently, from this point of view, the method which 
comprises preparing a label provided on one surface thereof 



EP 0 367 825 A1 



with an adhesive layer formed by the application of a 
thermosensitive adhesive agent, heating the label, and 
applying the heated label to the surface of a flexible 
article has been finding popular acceptance. Since the 
adhesive force due to the thermosensitive adhesive agent is 
strong at normal temperature and is deteriorated only 
slightly by aging, the problem of the peeling of an attached 
label mentioned above does not occur so long as the label is 
thoroughly heated and attached uniformly to the surface of 
the flexible article. 

Heretofore, for the purpose of effecting continuous 
application of such labels to a plurality of flexible 
articles, it has been customary to prepare a die provided 
with a suction hole communicating with suction means, keep a 
suction surface of the die heated as with a heater, cause 
labels to adhere tightly one after another to the heated 
suction surface and allow the thermosensitive adhesive agent 
on the labels to melt, and apply the label by pressure 
tightly to the surface of flexible articles intended for 
application of label. Since the suction surface of the die 
is flat and smooth, when the label which is thin and pliable 
is attached by suction tightly to the suction surface, there 
ensues the possibility that a small amount of air is 
entrapped in the form of clusters of air between the suction 
surface and the label. In the portion of the label under 
which such clusters of air are formed as described above, 
the adhesion of the label to the suction surface is inferior 
because the clusters of air function as an insulating layer 
and consequently present the heat of the die from being 
amply transferred to the thermosensitive adhesive agent. 
Moreover, since the surface of the flexible article such as 
the blood bag which is intended for application of the label 
is liable to form a jogging contour particularly when the 
article is filled with its content, the ambient air finds 
its way between the label and the surface of the flexible 
article at the time that the label attached tightly to the 
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die is pressed against the flexible asrtiole. In the 
portion of the label under which the air is entrapped, the 
label is prevented from contacting the surface of the 
flexible surface and consequently kept unattached thereto. 
When the portion of such inferior attachment or no 
attachment occurs near the edge of the label, even the label 
using a thermosensitive adhesive agent has the possibility 
of peeling off the flexible article. 

An object of this invention, therefore, is to 
provide a die for the attachment of a label to a flexible 
article, which die is improved so as to eliminate the 
problems heretofore encountered in the attachment of a label 
to a surface as described above. This invention further 
concerns a label-attaching die which is adapted to heat a 
label provided on one surface thereof with an adhesive 
surface formed by the application of a thermosensitive 
adhesive agent and attach the heated label uniformly and 
tightly to the surface of a flesible article. A further 
object of this invention is to provide a label-attaching die 
which is capable of effecting the attachment of a label so 
as to preclude the possibility of the attached label being 
peeled off the surface. 
[Disclosure of the Invention] 

The objects described above are accomplished by a 
label-attaching die for attaching to a flexible article a 
label provided on one surface thereof with an adhesive 
surface formed by the application of a thermosensitive 
adhesive agent, which label-attaching die is characterized 
by being provided with a label suction surface and the label 
suction surface having a regularly or irregularly jogging 
part formed on the substantially entire surface thereof and 
having suction holes disposed as enclosed with protruding 
points of the jogging part. 

This invention further discloses a die for attaching 
a label to a flexible article, wherein the label suction 
surface has disposed therein depressions having a width in 
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the range of 0.5 to 2 mm and a depth of not less than 0.1 mm 
and spaced by an interval in the range of 1 to 5 mm. This 
invention further discloses a die for attaching a label to a 
flexible article, wherein the label suction surface has 
depressions disposed latticewise therein. This invention 
further discloses a die for attaching a label to a flexible 
article, wherein the label suction surface has depressions 
disposed in an area accounting for 10 to 90% of the label 
suction surface, with the central part of the label suction 
surface as the center of the area. 
[Brief Description of the Drawings] 

Fig. la is a plan view illustrating a typical label 
attaching die for a flexible article as one embodiment of 
this invention. Fig, 1b is a cross section taken through 
Fig. la along the line A-A, Fig. 1c is a cross section taken 
through Fig. la along the line B-B, Fig. Id is a magnified 
plan view of the part C of Fig. la. Fig. 1e is a magnified 
cross section of the part C of Fig. la, Fig. If is a 
magnified plan view of the surface part of another typical 
label attaching die as another embodiment of this invention, 
and Fig. 1g is a magnified plan view of the surface part of 
the label attaching die. Figs. 2 a and b are diagrams 
typically illustrating the relation existing between a label 
and a die when the label is attached to a flexible article 
by the use of the label-attaching die of the present 
invention. Figs. 3 a and b are diagrams typically 
representing the relation existing between a label and a 
flexible article when the label is attached to the flexible 
article by the use of the label-attaching die of this 
invention. Fig. 3c is a magnified view of part of Fig. 3b, 
Figs. i*a and b are diagrams typically representing the 
relation existing between a label and a die when the label 
is attached to a flexible article by the use of a 
conventional label-attaching die, and Fig. 5 is a diagram 
typically representing the relation existing between a label 
and a flexible article with the label is attached to the 
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flexible article by the use of the conventional label- 
attaching die. 

[Best Mode of Executing the Invention] 

A die 5 of this invention for the attachment of a 
label to a flexible article, as illustrated in Figs, la to 
1e, is saliently characterized by being provided with a 
label suction surface 6 and the label suction surface 6 
having a regularly or irregularly jogging part 3 formed on 
the substantially entire surface thereof and having suction 
holes k disposed as enclosed with protruding points of the 
jogging part 3. 

To permit better comprehension of this invention, 
the problem encountered by the conventional label-attaching 
die will be described below with reference to the 
accompanying drawings. A conventional label-attaching die 

105 is provided with a flat and smooth label suction surface 

106 as illustrated in Figs. H a and b. When a label is 
attached to a flexible article by the use of this labelr 
attaching die 105, therefore, the label 1 which is thin and 
pliable is readily bent at the time that the label 2 is 
attracted tightly to the label suction surface 106 of the 
die 105 by drawing the ambient air in through the suction 
holes ^ as illustrated in Fig* ^a. Consequently, while the 
label 1 is tightly attached to the label suction surface 106 
in the portions held contiguously with the suction holes ^ 
as illustrated in Fig. Hb, the air finds its way between the 
label 2 and the label suction surface 106 in the other 
portions and gives rise to clusters of air 7. Thus, there 
is created the state in which the label 2 is incapable of 
adhering tightly to the label suction surface 106. In the 
portions of the label under which the clusters of air are 
formed, therefore, the clusters of air 7 function as an 
insulating layer. Owing to this insulating layer, when the 
die 105 is heated, the heat is not sufficiently transferred 
to the label 2 and the thermosensitive adhesive agent on the 
adhesive layer 1 is not melted. In the portions under 
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discussion, therefore, inferior adhesion occurs between the 
label and the flexible article. Further, when the label 1 
attracted tightly to the label suction surface 106 of the 
die 105 is pressed against the label-applying surface 9 of 
the flexible article 8, the label-applying surface 9 
produces a slight jogging contour because of the flexibility 
of the article. The air is consequently entrapped between 
the label 1 and the label-applying surface 9 as illustrated 
in Fig. 5. The clusters of air 10 formed by the entrapped 
air inhibit the label 1 from adhering fast to the label- 
applying surface 9. In the portions of the label under 
which these clusters of air have been formed, therefore, 
inferior adhesion is suffered to occur. 

In contrast, in the case of a label-attaching die 5 
of this invention, even when the label 2 bends and the air 
finds its way between the label suction surface 6 and the 
label 2 at the time that the label 2 is attracted tightly to 
the label suction surface 6 of the die 5 by drawing the 
ambient air in through the suction holes U as illustrated in 
Fig. 2a, the air is dispersed in empty spaces 11 formed by 
the jogging part 3 imparted ' to the label suction surface 6 
as illustrated in Fig. 2b and consequently prevented from 
forming clusters of air. As the result, the label 2 is 
attached uniformly and tightly to the entirety of the label 
suction surface 6 and, owing to the heat applied to the die 
5, the thermosensitive adhesive agent of the adhesive layer 
1 of the label 2 is thoroughly and uniformly melted 
throughout. Even when the label-applying surface 9 of the 
flexible article 8 has a jogging contour and the air is 
entrapped between the label 2 and the label-applying surface 
9 as illustrated in Fig. 3a at the time that the label 2 
attracted tightly to the label suction surface 6 of the die 
is pressed against the label-applying surface 9 of the 
flexible article 8, the label 2 is allowed to bend under the 
applied pressure in such a manner as to enter the 
depressions 3a of the die 5 as illustrated in Figs. 3b and c 
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and the adhesive layer 1 of the label 2 are caused to 
acquire a multiplicity of uniform and minute depressions ^2. 
Thus, the air is dispersed in the depressions 12 and is 
prevented from forming clusters of air. As the result, the 
label 2 is attached uniformly and tightly to the label- 
applying surface 9 of the flexible article 8. Further, when 
the multiplicity of uniform and minute depressions 12 are 
formed as described above in the adhesive layer 1 of the 
label, the thermosensitive adhesive agent present in the 
adhesive layer 1 of the label 2 in the portions in which the 
adhesive layer 1 contacts the label-applying surface 9 of 
the flexible article 8 is caused by the applied pressure to 
flow partly into the adjoining depressions 12. As the 
result, the thermosensitive adhesive agent layer at the 
portions held in contact with the label-applying surface 9 
of the flexible article 8 becomes thinner and can be 
expected to manifest a distinctly increased adhesive force. 

Now, the present invention will be described more 
specifically below with reference to preferred embodiments. 

The die 5 of this invention for the attachment of a 
label to a flexible container, as illustrated in Figs, la to 
1e, is provided with a label suction surface 6. This label 
suction surface 6 has a regularly or irregularly jogging 
part 3 formed substantially on the entire surface thereof 
and have suction holes 4 disposed as enclosed with the 
protuberances 3a of the jogging part 3» 

On the label suction surface 6 of the die 5, the 
jogging part 3 is formed substantially throughout the entire 
surface thereof as illustrated in Figs. Id and e. The 
jogging part 3 may be formed in any desired pattern on the 
label suction surface 6. It may be obtained, for exaxmple 
by shaping the depressions 3a in lines, lattices, dots, etc. 
Preferably, the jogging part 3 is formed so that the 
depressions 3a may be disposed latticewise as illustrated in 
Fig. 1a and Figs. Id and e. Though the jogging part 3 may 
be patterned regularly or irregularly, it is desired to be 
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formed regularly. The depressions 3a of the jogging part 3 
are desired to have a width in the range of 0.5 to 2 mm, 
preferably 0.5 to 1.0 mm, and a depth of not less than 0.1 
mm, preferably not less than 0.5 mm, and to be spaced by an 
interval in the range of 1 to 5 mm, preferably 2 to 3 mm. 
Further, the depressions 3a are desired to be disposed in an 
area accounting for 10 to 9055, preferably 40 to 70%, of the 
label suction surface, with the central part of the label 
suction surface 6 of the die 5 as the center thereof. 

In the label suction surface 6 of the die 5, a 
plurality of suction holes 4 are performed as enclosed with 
the projections 3b of the jogging part 3* These suction 
holed 4 communicate with a cavity 13 formed inside the die 
5. The cavity 13 is intended to communicate with suction 
means at the time that the die 5 is set in place in a press. 
In Figs, la to e, the suction holes ^ are depicted as being 
disposed in the protuberances of the jogging part 3- They 
may be otherwise disposed in the depressions 3a of the 
jogging part 3 as illustrated in Figs. If and g so long as 
they are enclosed with the protuberances 3b. The die 5 in 
the present embodiment is further provided with a heater 
insertion hole 14 for the insertion of a heater as heating 
means and with a thermometer insertion hole 15 for the 
insertion of a thermometer (thermocouple). 

The application of a label to a flexible article by 
the use of the label-attaching die which is constructed as 
described above is accomplished as follows. 

First, the cavity 13 of the die 5 is caused to 
communicate with a suction device (not shown) and a heater 
is set in place in the heater insertion hole 14 of the die 
5* In the die of the present embodiment, the heater 
inserted in the heater insertion hole 14 is utilized as 
heating means. Of course, the heating means need not be 
limited to this heater but may be any device which is 
required only to be capable of heating the label suction 
surface 6 of the die to a desired temperature. Further, a 
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thermocouple is inserted in the thermometer insertion hole 

15 of the die 5. 

After these necessary devices have been set in place 
in the die 5 as described above, the label suction surface 6 
of the die 5 is brought into tight contact with the label. 
This label 2 is provided with an adhesive layer produced by 
application of a thermosensitive adhesive agent using an 
ethylene-vinyl acetate copolymer, polyethylene, 
polypropylene, an ethylene-ethyl acrylate copolymer, a 
polyamide, or a polyester as a principal component thereof. 
When the suction device mentioned above is actuated while 
the label suction surface 6 of the die 5 is held in tight 
contact with the label 2, the label 2 is attached fast to 
the label suction surface 6 as the suction holes 4 
communicating with the cavity 13 simultaneously attracts the 
label 2 and draw in the ambient air. 

Since the label suction surface 6 of the die 5 is 
provided substantially on the entire surface thereof with 
the jogging part 3 as described above, the air which 
possibly finds its way between the label suction surface 6 
and the label 1 is dispersed into the empty spaces formed by 
the jogging part 3- Thus, the label 2 is attached uniformly 
and tightly to the label suction surface 6. , 

Now, the die 5 keeping the label 2 attached tightly 
thereto is set on the label-applying surface of the flexible 
article 8 so as to press the label 2 against the label- 
applying surface 9. When the flexible article 8 to which 
the label 2 is attached is a flexible container such as, for 
example, a blood bag or a transfusion bag, the attachment of 
the label may be carried out while the container is filled 
with its content or while the container is not filled with 
the content. Even when the container is filled with its 
content and the label-applying surface 9 thereof is liable 
to produce a jogging contour, the air possibly entrapped 
between the label 2 and the label-applying surface 9 as 
described above is dispersed in the multiplicity of uniform 
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and minute depressions 12 on the adhesive layer 1 of the 
label to be formed by the depressions 3a of the die 5. 
Thus, the label 2 is allowed to adhere uniformly and tightly 
to the flexible article. 

In this case, since the label suction surface 6 of 
the die has been already heated to a temperature in the 
neighborhood of IHO" ± 2X to 1^15" ± 2°C by the heater 
placed inside the heater insertion hole 14, the 
thermosensitive adhesive agent of the adhesive layer 1 of 
the label 2 is melted by this heat and allowed to adhere 
fast to the flexible article 8. 

Thereafter, the suction of the label by the suction 
means is stopped and the label-applying surface 6 of the die 
5 is moved away the flexible article 8 to discontinue the 
pressed contact and complete the attachment of the label. 
The thermosensitive adhesive agent applied fast in a molten 
state to the flexible article 8 is gradually cooled and 
solidified in the air to fasten the label 2 with high 
adhesiveness to the flexible article 8. 

The label once applied to the flexible article by 
the use of the label-attaching die of this invention does 
not peel off the flexible article because the adhesive agent 
is a thermosensitive substance. The thermosensitive label 
which is thus destined to acquire a tamperproof (sealing) 
function, therefore, can be attached with high uniformity 
and adhesiveness to the surface of the flexible article as 
described above. The die of this invention accordingly, 
contributes very advantageously to the attachment of a label 
to a flexible article, particularly to a flexible medical 
container such as, for example, a blood bag or a transfusion 
bag. 

Now, the present invention will be described more 
specifically below with reference to working examples. 
Example: 

As a die for incorporation in a heating type press, 
a die provided with a label suction surface 95 x 95 mm in 
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area and having grooves 0,8 mm in width and 1 mm in depth 
disposed latticewise on the label suction surface in an area 
of 70 X 70 mm, with the central part of the label suction 
surface as the center thereof was used. When labels are 
attached continuously to flexible containers one after 
another by the use of this die, the percent defective was as 
low as less than Q,^%• 
Control: 

Continuous attachment of labels to flexible 
containers was carried out by following the procedure of the 
example described above, excepting a die provided with a 
flat smooth label suction surface 95 x 95 mm in area was 
used as a die for incorporation of a heating type press. In 
this case, the percent defective was on the order of 2 to 
3%. 

From the results described above, it is clearly 
noted that the use of the label-attaching die of this 
invention brought about a notable decrease in the percent 
defective in the attachment of labels. 
[Economic Utility of the Invention] 

As described above, this invention is directed to a 
label-attaching die provided on one surface thereof with an 
adhesive layer produced by application of a thermosensitive 
adhesive agent and used for the attachment of a label to a 
flexible article, which label-attaching die is characterized 
by being provided with a label suction surface and the label 
suction surface having a regular or irregular jogging part 
formed substantially throughout the entire surface thereof 
and suction holes disposed as enclosed with the 
protuberances of the jogging, part. Even when the air is 
suffered to find its way between the label and the label- 
applying surface of the flexible container at the time that 
the label is attached to the flexible article by the use of 
this die, the jogging contour imparted to the label suction 
surface of the die functions to dispersed the air and 
consequently create a state substantially free from clusters 
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of air. Thus, the label can be attached with high 
uniformity and adhesiveness to the surface of the flexible 
article. Further, since the attachment of the label is 
attained with the thermosensitive adhesive agent, the 
adhesive force is so strong as to preclude the possibility 
of the attached label peeling off the surface of the 
flexible article. For the attachment of a label to a 
flexible article for which the accidental or intentional 
separation of the attached label entails a serious problem 
as in the case of a medical container such as, for example, 
a blood bag or a transfusion bag, the die of this invention 
is used ideally. The attachment of a label to a flexible 
article is attained with enhanced uniformity and tightness 
when the die of this invention is provided on the label 
suction surface thereof with depressions 0.5 to 2 mm in 
width and not less than 0.1 mm in depth disposed in an area 
accounting for 10 to 90% of the label suction surface, with 
the central part of the label suction surface as the center 
thereof, . 
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WHAT IS CLAIMED IS 

1. A label-attaching die for attaching to a flexible 
article a label provided on one surface thereof with an 
adhesive surface formed .by the application of a 
thermosensitive adhesive agent, which label-attaching die is 
characterized by being provided with a label suction surface 
and said label suction surface having a regularly or 
irregularly jogging part formed on the substantially entire 
surface thereof and having suction holes disposed as 
enclosed with protruding points of said jogging part. 

2* A label-attaching die according to claim 1, wherein 

said label suction surface has disposed therein depressions 
having a width in the range of 0.5 to 2 mm and a depth of 
not less than 0.1 mm and spaced by an interval in the range 
of 1 to 5 mm. 

3. A label-attaching die according to claim 1 or claim 

2, wherein said label suction surface has depressions 
disposed latticewise therein. 

l|. A label-attaching die according to any of claims. -1 

to 3, wherein said label suction surface has depressions 
disposed in an area accounting for 10 to 90% of said label 
suction surface, with the central part of said label suction 
surface as the center thereof. 
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FIG. 2 
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FIG. 4 
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